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In the Claims: 

Claims 1-41 were previously pending. 
Claims 2, 4, 5, 1 1-25, 27, 30, 31, 33 and 39-41 are amended. 
Claims 1, 26, 28 and 38 are canceled without prejudice. 
Claims 2-25, 27, 29-37 and 39-41 are pending. 

Listing of Claims: 

1. (Canceled) 

2. (Currently amended) The method as recited in claim 4- 3, further 
comprising: 

displaying the server resource utilization estimates; and 
recommending a plan to optimize processing of the specified load. 



3. (Previously presented) A method for deriving server resource utilization 



estimates for a server cluster, the method comprising: 

recording server cluster data during operation of the server cluster, at least 
some of the server cluster data indicating server resoxorce parameter values; 

using a load simulation tool that, using the recorded data, determines a 
maximum load that can be handled by the server cluster; 

specifying a load to be handled by the server cluster; 

deriving server resource utilization estimates corresponding to the specified 

load; 

displaying the server resource utilization estimates; and 
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recommending a plan to optimize processing of the specified load, wherein 
the plan recommends a change in the hardware configuration of the server cluster. 

4. (Currently amended) The method as recited in claim -t 3, wherein the 
maximum load, the recorded values, the specified load, and the server resource 
utilization estimates are stored in non- volatile memory, 

5. (Currently amended) The method as recited in claim 4^ 3, wherein the 
using a load simulation tool comprises: 

creating a test script from the recorded values; 

running the test script on a master client to simulate load and sender 
resource utilization conditions that existed on a server when the recorded values 
were recorded; and 

increasing the load on the server, when the test script is running, until a 
maximum load that can be handled by the server is obtained* 

6. (Original) The method as recited in claim 5, wherein the increasing the 
load on the server fiirther comprises multiplying the number of users utilizing the 
server cluster when the recorded values were recorded, thereby multiplying the 
resources utilized by the users. 

7- (Original) The method as recited in claim 5, wherein the increasing the 
load on the server fbrther comprises decreasing the amount of time between user 
requests, thereby increasing the resources utilized by the users. 
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8. (Original) The method as recited in claim 5, wherein the increasing the 
load on the server until a maximum load that can be handled by the server is 
obtained, further comprises: 

observing a service rate exhibited by the server on which the simulation is 
being performed; and 

recognizing that the maximum load has been obtained when an increase in 
the load does not increase the service rate, 

9. (Previously presented) A method for deriving server resource utilization 
estimates for a server cluster, the method comprising: 

recording server cluster data during operation of the server cluster, at least 



some of the server cluster data indicating server resource parameter values; 

using a load simulation tool that, using the recorded data, determines a 
maximum load that can be handled by the server cluster; 

specifying a load to be handled by the server cluster; and 

deriving server resource utilization estimates corresponding to the specified 
load, wherein the using a load simulation tool comprises; 

creating a test script from the recorded values; 

running the test script on a master client to simulate load and server 
resource utilization conditions that existed on a server when the recorded values 
were recorded; and 

increasing the load on the server, when the test script is running, until a 
maximum load that can be handled by the server is obtained, wherein: 
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the server cluster contains a set of identical servers; 

running the test script run on the master client simulates server cluster 
operation on only one of the servers of the server cluster; and 

the method further comprises extrapolating the results obtained on the one 
server using the number of servers in the set of identical servers to obtain the 
maximum load that can be handled by the server cluster. 



09 



10. (Previously presented) A method for deriving server resource 
utilization estimates for a server cluster, the method comprising: 

recording server cluster data during operation of the server cluster, at least 
some of the server cluster data indicating server resource parameter values; 

using a load simulation tool that, using the recorded data, determines a 
maximum load that can be handled by the server cluster; 

specifying a load to be handled by the server cluster; and 

deriving server resource utilization estimates corresponding to the specified 
load, wherein the using a load simulation tool comprises: 

creating a test script from the recorded values; 

running the test script on a master client to simulate load and server 
resource utilization conditions that existed on a server when the recorded values 
were recorded; and 

increasing the load on the server, when the test script is running, imtil a 
maximum load that can be handled by the server is obtained, wherein; 

the server cluster contains a set of non-identical servers; 
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running the test script run on the master client further comprises running 
the test script on each of the non-identical servers in the server cluster; and 

the method further comprises summing the results obtained from each non- 
identical server in the cluster to obtain the maximum load that can be handled by 
the server cluster* 



11. (Currently amended) Th e m e thod as r e cited in oloim 1 
A method for deriving server resource utilization estimates for a server 

cluster, the method comprising: 

recording server cluster data during operation of the server cluster, at least 
some of the server cluster data indicating server resource parameter values: 

using a load simulation tool that, using the recorded data, determines a 
maximum load that can be handled bv the server cluster; 

specifying a load to be handled by the server cluster: and 
deriving server resource utilization estimates corresponding to the specified 
load , wherein the recording server cluster data during operation of the server 
cluster comprises recording data directly from the server cluster and recording 
data that is input by a server cluster user. 

12. (Currendy amended) The method as recited in claim 4- 3, wherein the 
server resource utilization estimates comprise estimates for one or more of the 
following: processor utilization, memory utilization, communication bandwidth 
utilization, and general server utilization. 
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13. (Currently amended) The method as recited in claim 4- 3, wherein the 
server resource utilization comprises general server utilization, the method further 
comprising: 

Deriving general server utilization by solving: 



X 



Wherein U is the general server utilization; X is the maximum load that can 
be handled by the server cluster, and L is the speciiied load. 

14» (Currendy amended) The method as recited in claim + 3, wherein the 
server resource utilization comprises processor utilization, the method further 
comprising: 

deriving processor utilization by solving: 



?7 = 



CPU- h-L 

e 



wherein Ucpu is processor utilization; L is the specified load,- a is processor 
regression constant a; and b is processor regression constant b. 
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15. (Currently amended) The method as recited in claim 4- wherein the 
server resource utilization comprises communication bandwidth utilization, the 
method further comprising: 

deriving communication bandwidth utilization by solving: 

U Eic^.^^c + d -L) 
" B 

wherein Ub is communication bandwidth utilization; L is the specified load; 
c is processor regression constant c; d is processor regression constant d; Fjcp is a 
transmission overhead factor; and B is the total communication bandwidth 
available. 

16. (Currently amended) The method as recited in claim i 3^ wherein the 
server resource utilization comprises memory utilization, the method further 
comprising: 

deriving memory utilization by solving; 



M 
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wherein N is a total number of concuirent connections derived by solving: 



wherein: Um is memory utilization; Mjcp is a an amount of memory 
necessary to support the connections for communications; M/fsstrua is the amoimt 
of memory necessary to support data structures associated with each connection; 
Mos is the amount of memory required by a server operating system; Mus is the 
amount of memory required by a server communication program; M is the total 
amount of memory available; L is the specified load; X is the maximum load that 
can be handled by the server cluster; and SJ is a connection memory factor that is 
the adjusted average of the incoming connections at different speeds. 



17. (Currently amended) The method oa r e cited in claim 1 

A method for deriving server resource utilization estimates for a server 
cluster, the method comprising: 

recording server cluster data during operation of the server cluster, at least 
some of the server cluster data indicating server resource parameter values: 

using a load simulation tool that, using the recorded data, determines a 
maximum load that can be handled bv the server cluster: 

specifving a load to be handled bv the server cluster; and 

deriving server resource utilizatioTi estimates corresponding to the specified 
load , wherein the server resource utilization comprises general server utilization, 
the method further comprising: 

deriving general server utilization by solving: 



N = 



L 



+ Sl'L 



(X-L) 
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X 



wherein U is the general server utilization; X is the maximum load that can 
be handled by the server cluster; and L is the specified load. 




18. (Currently amended) The method as recited in claim 4- 3, wherein the 
server resource utilization comprises processor utilization, the method further 
comprising: 

deriving processor utilization by solving: 



CI 

U - 



CPU ^hL 



wherein Ucpv is processor utilization; L is the specified load; a is processor 
regression constant a; and h is processor regression constant h. 
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19. (Currently amended) The method as recited in claim 4- 3, wherein the 
server resource utilization comprises communication bandwidth utilization, the 
method further comprising: 

deriving communication bandwidth utilization by solving: 

B 

wherein Ub is communication bandwidth utilization; L is the specified load; 
c is processor regression constant c; d is processor regression constant d; Fjcp h a 
transmission overhead factor; and B is the total communication bandwidtfi 
available. 

20. (Currently amended) The method as recited in claim i 3, wherein the 
server resource utilization comprises memory utilization, the method further 
comprising: 

deriving memory utilization by solving: 

rj _ N ■ (Mj^ + Mj^^J + + M„s 

M 

wherein N is a total number of concurrent connections derived by solving: 

Af = +S\-L 

(X-L) 
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wherein: Um is memory utilization; Mjcp is a an amount of memory 
necessary to support the connections for communications; Mjjsstrua is the amount 
of memory necessary to support data structures associated with each connection; 
Mas is the amount of memory required by a server operating system; Mas is the 
amount of memory required by a server communication program; M is the total 
amount of memory available; L is the specified load; X is the maximum load that 
can be handled by the server cluster; and 5*7 is a connection memory factor that is 
the adjusted average of the incoming connections at different speeds. 




21, (Currently amended) The method as recited in claim ^- 3, wherein the 
server resource utilization is processor utilization, the method further comprising: 



finding a functional dependency approximation between processor 
utilization and load; 

transforming functional dependency into linear form by using logaiithraic 
transformation; 

deriving first and second processor regression constants using linear 
regression methodology; 

dividing the first processor regression constant by e to the power of the 
product of the second processor regression constant and the specified load to 
obtain the processor utilization estimate. 
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22. (Currently amended) The method as recited in claim 4r 3, wherein the 
server resource utilization is communication bandwidth utilization, the method 
further comprising: 

finding a functional dependency approximation between communication 
bandwidth utilization; 

transforming ftinctional dependency into linear form by using logarithmic 

transformation; 

deriving first and second bandwidth regression constants using linear 
regression methodology; 

deriving a transmission overhead factor that, when applied to a certain size 
web page, results in the actual capacity necessary to transmit the web page; 

deriving a weighted communication overhead factor by dividing the 
transmission overhead factor by the available communication bandwidth; 

deriving an adjusted communication load by adding the first bandwidth 
regression constant to the product of the specified load and the second bandwidth 
regression constant; and 

determining the communication bandwidth utilization estimate by 
multiplying the weighted communication overhead factor by the adjusted 
communication load. 

23. (Currently amended) The method as recited in claim -t 3, wherein the 
server resource utilization is memory utilization, the method further comprising: 

deriving a connection memory factor that is the adjusted average of the 
incoming connections at different speeds; 
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deriving a weighted connection memory factor by multiplying the 
connection memory factor by the specified load; 

deriving a page load ratio by dividing the specified load by the difference of 
the maximum load value and the specified load; 

deriving a total number of concurrent connections by adding the weighted 
connection memory factor and the page load ratio; and 

deriving a gross memory utilization by multiplying the total number of 
concurrent connections by the sum of the amount of memory necessary to support 
each connection for commimications and the amoxmt of memory necessary to 
support data stmctures associated with each connection, and adding the amount of 
memory required by a server operating system and the amount of memory 
required by the server conmiunication program; and 

deriving the memory utilization estimate by dividing the gross memory 
utilization by total memory available. 

24- (Currently amended) The method as recited in claim 4- 3, wherein the 
server resource utilization is general server utilization, the method further 
comprising: 

dividing the specified load by the maximum load to derive the general 
server utilization estimate. 

25. (Currently amended) One or more computer-readable media having 
computer-readable instmctions thereon which, when executed by one or more 
computers, cause the computers to implement the method of claim -t 3. 
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26. (Canceled) 

27. (Currently amended) The simulation tool as recited in claim 26 29, 
wherein the simulation tool being configured to create the test script is further 
configured to allow the user to create the test script to increase the load on the 
server on which the simulation is running and observe the effect of such an 
increase in load on the server resource utilization displays. 

28. (Canceled) 




29. (Previously presented) A system, comprising: 

a server cluster having one or more servers, one of which is a primary 
server that controls the operation of the server cluster; 



a cluster controller resident in memory on the primary server of the server 
cluster, the cluster controller controlling communications between the primary 
server and secondary servers, if any, and between clients and the server cluster; 

an operating system resident in the memory of the primary server; 

a communications program within the cluster controller to provide 
communications capability for the system; 

a filter to collect server data indicating certain operating parameters for the 
server cluster; 

a monitor on each server in the server cluster to collect server data 
indicating certain operating parameters for the server cluster; 
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a user interface to collect data input by a user; 

a capacity planner within the cluster controller configured to utilize the 
collected data to derive one or more server resource utilization estimates for server 
resources to determine how handling a specified load will affect the utilization of 
the server resources, and to produce a plan recommending changes to be made to 
the server cluster to adequately accommodate the specified load; and 

a load simulation tool configured to use the collected data to create a 
simulation script that, when run on a master client, simulates the operation of the 
server cluster system to allow the user to find the maximum load that the server 
cluster can handle; and 

wherein the maximum load obtained through the use of the load simulation 
tool is utilized in the derivation of the one or more server resource utilization 
estimates, wherein the filter is an ISAPI filter. 

30. (Currently amended) The system as recited in claim ^ 29, wherein the 
collected data and the plans are stored in the memory. 

3 1 . (Currently amended) The system as recited in claim 2S 29, wherein the 
simulation script is run from a master client connected to the server cluster, and 
wherein the simulation is performed on only one server of the server cluster. 

32. (Original) The system as recited in claim 31, wherein the load 
simulation tool is further configured to extrapolate results from the simulation on 
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one server in the server cluster to derive results for the total number of servers in 
the server cluster. 

33. (Currently amended) The system as recited in claim 3* 29, wherein: 
the load simulation tool is further configured to run a simulation script from 

a master client connected to the server cluster, 

the simulation is perfomied oti each server in the server cluster; and 
results from each server are sununed to derive results of the total number of 

servers in the server cluster. 

34. (Previously presented) A system, comprising: 

a server cluster having one or more servers, one of which is a primary 
server that controls the operation of the server cluster; 

a cluster controller resident in memory on the primary server of the server 
cluster, the cluster controller controlling communications between the primary 
server and secondary servers, if any, and between clients and the server cluster; 

an operating system resident in the memory of the primary server; 

a conununications program within the cluster controller to provide 
communications capability for the system; 

a filter to collect server data indicating certain operating parameters for the 
server cluster; 

a monitor on each server in the server cluster to collect server data 
indicating certain operating parameters for the server cluster; 
a user interface to collect data input by a user; 
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a capacity planner within the cluster controller configured to utilize the 
collected data to derive one or more server resource utilization estimates for server 
resources to determine how handling a specified load will affect the utilization of 
the server resources, and to produce a plan recommending changes to be made to 
the server cliister to adequately accommodate the specified load; and 

a load simulation tool configured to use the collected data to create a 
simulation script that, when run on a master client^ simulates the operation of the 
server cluster system to allow the user to find the maximum load that the server 
cluster can handle; and 

wherein the maximum load obtained through the use of the load simulation 
tool is utilized in the derivation of the one or more server resource utilization 
estimates, wherein the server resource utilization derived by the capacity planner 
comprises general server utilization, and the capacity planner is further configured 
to derive general server utilization by solving: 



X 



wherein U is the general server utilization; X is the maximum load that can 
be handled by the server cluster which is determined by the load simulation tool; 
and L is the specified load. 
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35, (Previously presented) A system, comprising: 

a server cluster having one or more servers, one of which is a primary 
server that controls the operation of the server cluster, 

a cluster controller resident in memory on the primary server of the server 
cluster, the cluster controller controlling communications between the primary 
server and secondary servers, if any, and between clients and the server cluster; 

an operating system resident in the memory of the primary server; 

a communications program within the cluster controller to provide 
communications capability for the system; 

a filter to collect server data indicating certain operating parameters for the 
server cluster; 

a monitor on each server in the server cluster to collect server data 
indicating certain operating parameters for the server cluster; 
a user interface to collect data input by a user; 

a capacity planner within the cluster controller configured to utilize the 
collected data to derive one or more server resource utilization estimates for server 
resources to determine how handling a specified load will affect the utilization of 
the server resources, and to produce a plan recommending changes to be made to 
the server cluster to adequately accommodate the specified load; and 

a load simulation tool configured to use the collected data to create a 
simulation script that, when run on a master client, simulates the operation of the 
server cluster system to allow the user to find the maximum load that the server 
cluster can handle; and 



19 Application No. 09/577,118 

PAGE 22/32 ' RCVD AT 4/112004 3:51 : 14 PM [Eastern Standard Time] ' SVR:USPT0{FXRF'1/S ' DNIS:8729306 ' CSID:S09 323 8979 ' DURATION (inin-ss):07-32 



PPR 01 2004 13:05 FR LEE - HRYES PLL 509 323 8979 TO 17038729306 P. 23/32 



wherein the maximum load obtained through the use of the load simulation 
tool is utilized in the derivation of the one or more server resource utilization 
estimates, wherein the server resource utilization derived by the capacity planner 
comprises general server utilization, and the capacity planner is further configured 
to derive general server utilization by solving: 



wherein Uqpv is processor utilization; L is the specified load; a is processor 



36. (Previously presented) A system, comprising: 

a server cluster having one or more servers, one of which is a primary 
server that controls the operation of the server cluster; 

a cluster controller resident in niemory on the primary server of the server 
cluster, the cluster controller controlling communications between the primary 
server and secondary servers, if any, and between clients and the server cluster; 

an operating system resident in the memory of the primary server; 

a communications program within the cluster controller to provide 
communications capability for the system; 

a filter to collect server data indicating certain operating parameters for the 
server cluster; 



a 



CPU~ 




regression constant a; and b is processor regression constant b. 
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a monitor on each server in the server cluster to collect server data 
indicating certain operating parameters for the server cluster; 
a user interface to collect data input by a user; 

a capacity planner within the cluster controller configured to utilize the 
collected data to derive one or more server resource utilization estimates for server 
resources to determine how handling a specified load will affect the utilization of 
the server resources, and to produce a plan recommending changes to be made to 
the server cluster to adequately accommodate the specified load; and 

a load simulation tool configured to use the collected data to create a 
simulation script that, when run on a master client, simulates the operation of the 
server cluster system to allow the user to find the maximum load that the server 
cluster can handle; and 

wherein the maximum load obtained through the use of the load simulation 
tool is utilized in the derivation of the one or more server resource utilization 
estimates, wherein the server resource utilization derived by the capacity planner 
comprises communication bandwidth utilization, and the capacity planner is 
further configured to derive communication bandwidth utilization by solving: 



wherein Us is communication bandwidth utilization; L is the specified load; 
c is processor regression constant c; d is processor regression constant d; Frcpis a 
transmission overhead factor; and B is the total communication bandwidth 
available. 




B 
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37. (Previously presented) A system, comprising: 

a server cluster having one or more servers, one of which is a primary 
server that controls the operation of the server cluster; 

a cluster controller resident in memory on the primary server of the server 
cluster, the cluster controller controUing communications between the primary 
server and secondary servers, if any, and between clients and the server cluster; 

an operating system resident in the memory of the primary server; 

a communications program within the cluster controller to provide 
communications capability for the system; 

a filter to collect server data indicating certain operating parameters for the 
server cluster; 

a monitor on each server in the server cluster to collect server data 
indicating certain operating parameters for the server cluster; 
a user interface to collect data input by a user; 

a capacity planner within the cluster controller configured to utilize the 
collected data to derive one or more server resource utilization estimates for server 
resources to determine how handling a specified load will affect the utilization of 
the server resources, and to produce a plan recommending changes to be made to 
the server cluster to adequately accommodate the specified load; and 

a load simulation tool configured to use the collected data to create a 
simulation script that, when run on a master client* simulates the operation of the 
server cluster system to allow the user to find the maximum load that the server 
cluster can handle; and 
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wherein the maximum load obtained through the use of the load simulation 
tool is utilized in the derivation of the one or more server resource utilization 
estimates, wherein the server resource utilization derived by the capacity planner 
comprises communication bandwidth utilization, and the capacity planner is 
further configured to derive commxmication bandwidth utilization by solving: 



wherein N is a total number of concuixent connections derived by solving: 



wherein: Um is memory utilization; Mfcp is a an amount of memory 
necessary to support the connections for communications; Mnsstmct is the amount 
of memory necessary to support data structures associated with each connection; 
Mos is the amount of memory required by a server operating system; Mns is the 
amount of memory required by a server communication program; M is the total 
amount of memory available; L is the specified load; Xis the maximum load that 
can be handled by the server cluster; and SI is a connection memory factor that is 
the adjusted average of the incoming connections at different speeds. 




M 




N = 
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38. (Canceled) 

39. (Currently amended) Th e computer - r e adabl e m e dia as rooitod in olaim 

One or more computer-readable media having computer-readable 
instructions thereon which, when executed bv one or more computers, cause the 
computers to derive server resource utilization estimates for a server cluster 
having at least one primary server and at least one secondary server coupled to the 
primary server, the media further including instructions to cause the computers to: 

record server cluster data during operation of the server cluster, at least 
some of the server cluster data indicating server resoxirce parameter values: 




use a load simulation tool that, using the recorded data, determines a 
maximum load that can be handled bv the server cluster: 



specify a load to be handled bv the server cluster: 

derive server resource utilization estimates corresponding to the specified 
load: and 

recommend a plan to optimize processing of the specified load , further 
comprising instructions to cause the computers to display the server resource 
utilization estimates. 

40. (Currently amended) The oomputcH- - Foa<fablo medio og rooitod - in claim 

One or more computer-readable media having computer-readable 
instructions thereon which, when executed bv one or more computers, cause the 
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computers to derive server resource utilization estimates for a server cluster 
having at least one primary server and at least one secondary server coupled to the 
primary server, the media fiirther including instructions to cause the computers to: 
record server cluster data_during operation of the server cluster, at least 
some of the server cluster data indicating server resource parameter values: 

use a load simulation tool that using the recorded data, determines a 
maximum load that can be handled by the server cluster 
specify a load to be handled by the server cluster: 

derive server resource utilization estimates corresponding to the specified 
load: and 

recommend a plan to optimize processing of the specified load, further 
comprising instructions to cause the computers to recommend a change in the 
hardware configuration of the server cluster to optimize processing of the 
specified load. 

41. (Currently amended) Th e comput e r r e adabl e m e dia as r e ott e d4!n - clakn 

One or more computer-readable media having computer-readable 
instructions thereon which, when executed bv one or more computers, cause the 
computers to derive server resource utilization estimates for a server cluster 
having at least one primary server and at least one secondary server coupled to the 
primary server, the media fiirther including instructions to cause the computers to: 
record server cluster data during operation of the server cluster, at least 
some of the server cluster data indicating server resource parameter values: 

25 Application No. 09/577,118 

PAGE 28/32'RCVDAT4l1/20()43:S1:UPM [Eastern Standard Tiine]'SVR:USPT0-EFXIV-11S^ 




RPR 01 2004 13=07 FR LEE - HAYES PLL 509 323 8979 TO 17038729306 P. 29/32 



(V 



use a load sinmlation tool that using the recorded data, determines a 
maximum load that can be handled by the server cluster: 
specify a load to be handled by the server cluster: 

derive server resource utilization estimates corresponding to the specified 
load: and 

^ recommend a plan to optimize processing of the specified load > further 

comprising instructions to cause the computers to store data comprising the 
maximum load, the recorded values, the specified load, and the server resource 
utilization estimates in non^volatile memory. 
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